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To alf whow 6 may consern:
Be it-known that I; Roserr B, WiLsow, a

“citizen of the United States, residing at

- Cembridge, in the county of Middlesex and

sogen
<3

State of Massachusetts, have invented cer-
tain new and useful Improvements in Evap-
orating Processes and Apparatus, of which
the following is a specification.

This invention relates o improvements in
o method and apparatus for recovering sub-
stantially non-volatile maierials, periicu-
iarly sohids, from dispsersions in lquids, such
as solutions, suspensions, emulsions or com-
binations of these.

Among the objects of this invention is to

provide 2 methed and means for effecting & -

separation of a solid from its dispersion in &
Higuid, by o convenient, cheap and highly
efficient manner. '

More specifically it is an object of this in-
vention to provids & process and apparatus
for recovering, in finely divided form, solids,
such as acids, salts and bases from solutions,
suspensions, or emulsions, or other solid or

3 substentially non-volatile mater.al dispersed

in g liguid; for example, the evaporation of
milk to obtain dry, powdered miliz.

This invéntion lends itself particularly
well to the production of finely divided,
readily soiuble, solid arsenic acid from the
moderately strong solution made by oxidiz-
ing As,O, with ﬁNOs. " QOrdinary evapora-
tion processes are very difficult to carry out
on account of the high temperatures required,
{the corrosion of metal vessels through which
heat is being forced, and the highly viscous
or pasty character of the solution just before
it ‘solidifies, ete. Furthermore, ordinary
processes yield large lumps of glassy solid

y material which are difficult to pack and ship

to prevent their absorbing moisture, and
which go-into solution very slowly.
Reference is to be had to the accompany-
ing drawing which illustrates, in diagram-
matic form, an apparatus which is suitable
for practicing this invention. This appa-
ratus comprises an elongated tower (1), the

. lower portion (2).of which is addpted to
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The spray pipe
Tine~ {7), provided with a suitable valve

hold the liquid to be evaporated. A circu-
lating pump (3) communicates at one end
with the.lower portion (2) of the tower and
at the other end is connected by the conduit
or pipe (4) to a suitable sprayer (5) which
projects upwardly within the tower (1).
6) is conmnected to an air
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(8), for regulating the supply ¢f air to the
SPrayer. . . '

A burner (9) is positioned within the
tower (1) a small distance below the sprayer
{8) and is connected to & suitable source of
gaseous or liguid fuel and sir, the supplies
of which are regulated by ths valves, (10}
and (11) respectively. This type of burnper

-is used where evaporation is to be carried

out by means of a burning flame. How-
ever, 1f lower {emperatures are used, for ex-
ampﬁe, in the evaporation of milly, the
burner may be replaced by & suiteble hot air
distributor connected to & supply of heated
air. :

In carrying out the evaporation, the liquid
from the bottom (2) of the tower is pro-

jected upwardly through the sprayer (5) by
e

means of the circulating pump (3). Th

burner is then lighted, and the flames pro-
ject upwardly and through the path of the
drops of liquid issuing from the sprayer.
The finer drops of liquid are readily carried
along by the rising stream of heated air and
evaporated before they pass out at the top
(12) of the tower. The larger drops, how-
ever, either sirike the sides of the tower or
£all to the bottom (2), where they are cayght
in the well of liquid which’is recirculated by

the pump (8). For the most efficient opera- -

tion of this process, the amount of spray
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should be so regulated that that which-runs—.

-down the sides of the tower will not solidify,

but will keep the base of the tower covered
with a flowing film of liquid, thus prevent-
ing undesirable decomposition and at the

(01]

same time utilizing most efficiently the heat

in- the system, especially that radiated by
the burner. The finer drops which are/car-
ried along with the hot gases are quickly
evaporated, and the solid particles resulting
therefrom are very light and -are carried
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along even mo’e rapidly by the upwardly -

moving hot gases. These solid particles may
be separated from the gases by ‘2 suitable
means, such as a dust collector (13).
Another characteristic feature of this in-
vention relates to the combustion within the
chamber (1). In the evaporation of certain
liquids carrying solids, the fuel may be sup-
plied to the burner (9) with an insufficient

160

168

supply of air for complete cembustion there-

of. As this partly burzed fmel mixes with

‘the liquid issuing from the sprayer (5), the

air from the air line (7), which has become
admixed with the liqmid befors 1t bas issued

ilo
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from the sprayer, will provide the necessary
oxygen -for the complete combustion of the
fuel. This latter burning will therefore
take place among the
thus greatly increasing the rate of evapora-
tion end enhancing the efficiency of the
process. : ‘ -

The process and apparatus possess many
advantages over other heating methods and
devices. In ‘the constructions where the
liquid is sprayed down through a tower, the

larger drops, which require the most time.

to evaporate, fall most rapidly, thereby re-
sulting in little effective evaporation. = In
practicing this invention, however, the large
drops fall back into the liquid reservoir.and
are then recirculated, while the small drops

- which can readily be evaporated are carried
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. ed solid arsenic acid from an aqueous selu-'

along:: _ .

A further. advantage of this apparatus
and process is that it is possible to-start
with very dilute solutions and earry out both
concentration and evapomtion to dryness
in the same chamber with & high degree of
efficiency, and the process does mot require
intermediate attention for observing the
necessity of a change from one system or
vessel to another. This process should pref-
erably be operated continuously, feeding in
enough dilute solution to replace the volatile
liquid which is being evaporated. - Also, this
invention promotes more efficient use of the
heat because the flame radiates to the walls
which are covered with liquid.- ~  ~
" In my method for preparing finely divid-
tion thereof, the solution is introduced at the
bottom (2) of the tower through a suitable
pipe and valve (14) and the circulation and
evaporation conducted as herein described.
The most satisfactory results are obtained if

- the gases in the upper portion of the tower
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are from 225°-300° C., but a reasonable
amount of overheating up to 350° C. dges not
prevent ready solubi ii:f of the powdered
product. The fine, solid particles will sepa-
rate out in the dust collector (13) and will be

digcherged through the valve or dgor (15). .

The dust collector should be kept fairly hot
to prevent the reabsorption of any moisture
from the gos on cooling, and the parts of the
tower around the spray should be construct-
ed of materiels not readily attacked by the
hot acid. This lotter can readily be ac-
com{(phsh@d{ since the heéat does not have to
he forced in through' the walls as in ordi-
m'ljiiy methods of evaporation. - -
he present invention is not limited to the
specific details s2t forth in the foregoing ex-
amples, which should be construed as illus-
trative and not by way of limitation, and in
view of the numerous modifications which
may be effected therein without departing
from the spirit snd scope of this invention,
i i desived thet only such -limitations be

articles . of - liquid, -

- rying solids, spraying said liquid upwardly
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imposed as are indicated in the eppended
claims. ' ,

I claim as my, invention:

1. In the process of desiccating liquids
carrying ‘solids, spraying said liquid. up-
wardly in an infernally heated chamber,.
evaporating to dryness the fine drops issu-
jing from-the spray end carrying the evap-
orated fine solid particles away by the as-
cending hot gases and allowing the large
.drops of the sprayed liquid to return to the
"“main body of said liquid. :
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2. In a process of desiccating liquids car- -

into the path of an ascending heating fluid,
evaporating to dryness the gne drops issu-
ing from the spray and carrying the evapo-
rated fine solid particles away by the ascend-
ing hot gases and allowing the large drops
of the sprayed liquid to return to the main
body of said liquid. ' )

3. In a process of desi¢cating liquids car-
rying solids, spraying said liquid upwardly
“into the path of an ascending flame, evap-
orating to dryness the fine drops issuin;
from the spray and carrying the evaporate
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fine solid particles away by the ascending

hot gases and allowing the large drops of the
sprayed liquid to return to the main body of
said liguid. - -
4. In.a process of desiccating liquids car-
_rying solids, spreying said liquid upwardly
into the path of an ascending flame and con-
tinuing the combustion of the heat produec--
ing medium during contact of the flames
with the spray of liquid. - o
- 5. In a process of desiccating liguids car-
- rying solids, spraying said liquid upwardly

into the path of an ascending flame, continu-

ing the combustion of the heat preducing
medium during contact of the flame with
the spray of liquid, evaporating to dryness
the fine drops issuing from the spray and
cerrying the evaporated solid particles away .
by the ascending hot gases and. allowing the

B ‘
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large drops of the sprayed liquid to return

to the main body of said liquid.

6. In a..é)rocess of desiceating liquids car-
rying solids, projecting a fuel burning with

an insufficient supply of air into a spray of
the liquid admixed with sufficient air fo
complete the combustion of the fuel.
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- 7. In a process of desiccating liquids car-

rying solids, projecting 2 fuel burning with
an insufficient supply of sir-into a spray
of the liquid, admixed with sufficient air to
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complete the combustion of the fuel, evap- -

orating to dryness the fine drops issuing’
from the.spray and carrying the evaporated.
fine solid particles away by the ascending
hot gases and allowing the large drops of
the sprayed liquid to return to the main
body of said liquid. '

8 Ina
rying solids, spraying seid liquid edmixed

[}

ggocess of dsééiccatimg Mquﬁds cor-
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with air upwardly info the pa,th of an as-
cending, partially-burned, heating fluid,
evaporating to dryness the fine drops issu-

ing from the spray and carrying the evapo- .

rated fine solids away by the ascending hot.
gases and allowing the large drops of the
sprayed liquid to return to the main body
of said liquid. : : )

9. In a process of desiccating liquids car-
rying solids, spraying said liquid upwa,rdlgv
into the path of an ascending heating fluid,
sllowing the large drops of the sprayed
liquid to return to the main body of said

- liquid, evaporating to dryness the fine dfops -

issuing from the spray, carrying the evapo-
rated fine sclid particles away by the ascend-

" ing hot gases and then separating said solid
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particles from the gases. _
10. In a process of desiceating liquids car-

9 rying solids, spraying said liquid upwardly

into the path of an ascending flame, continu-

ing the combustion of the heat producing -

medium’ during contact of the flame with
the spray of liquid, allowing the large drops
of sprayed liquid to return to the main
body of said liquid, evaporating to drymess
the fine drops issuing from the spray, car-
rying the evaporated solid particles away
by the ascending hot gases and then separat-
ing said solid particles from the gases.. .

11. In a process of making finely-divided,
soluble, -arsenic acid, spraying an aqueous
dispersion thereof upwardly in an internally
heated chamber, evaporating.the fine drops
issuing from the spray and carrying the
evaporated, fine, solid particles away by
the ascending hot gases and allowing the
large drops of the sprayed liquid to return
to the main body of said liquid. '

19. In = process of making finely-divided,

soluble, arsenic acid, spraying an squeous

-dispersion thereof upwardly inte the path

- - of an ascending flame and continuing the
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combustion of the heat-producing medium
during contact of the flame with the spray

of liquid and evaporating the fine drops

issuing from said spray. _ »
13. In a process of making finely-divided,

soluble, arsenic acid, projecting a fuel burn-

ing with an insufficient supply of air into &

- spray of an agueous dispersion of arsenic

~
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acid admixed with sufficient air to complete
the combustion of the fuel snd evaporating
the fine drops issuing from said spray.

14. In o process of making finely-divided, -

soluble, arsenic acid, spraying an aqueous
dispersion thereof upwardly into the path

—of 2n ascending flame, continuing the com-

0

bustion of the heat-producing medium dur-
ing contact of the flame with the spray of
liguid, allowing the large drops of sprayed
liguid to return to the main body of said
liquid, evaporating to dryness the fire drops
issuing from the spray, carrying the evapo-

- rated, solid particles away by the ascending

‘hot gases and then separating said solid

particles from the gases.

-3

15. An apparatus for recovering solids -

dispersed in liquids comprising a heating
chamber, & sprayer within said chamber, a

liquid circulator(communicating with said

sprayer and the lower part of said chamber

and a heater within said chamber in ciose
proximity*to and below said sprayer.

18. An apparatus for recovering solids
dispersed in liguids comprising @ heating
chamber, a sprayer within said chamber, &

liquid -circulator communicating with said -

sprayer and the lower part of said chamber
and a burner within said chamber in close
proximity to and below said sprayer.

" 17. An apparatus for recovering solids
dispersed in liguids comprising a heating
chamber, a sprayer within said chamber, &
liquid circulator communicating with said
sprayer and the lower part of said chamber,
a burner within said chamber in close prox-
imity to and below said sprayer and means
for delivering air to said sprayer.

18. An apparatus for recovering solids
dispersed in liguids comprising 2 heating
chamber, & sprayer within said chamber, 2
liquid circulator communicating with said-

sprayer and the lower part of said chamber,
a burner within said chamber in close proz- ¢
imity to and below said sprayér, means for

delivering air to.said sprayer and means
for regulating the supply of air to said
burner. ,

19. An spparatus for recovering solids
dispersed in liquids comprising a heating

_chamber, a sprayer within szid chamber, a
liquid circulator communicating with said

sprayer and the lower part of said cham-

ber, a burner within said chamber in close I

proximity to and below said sprayer, and
means for separating the fine, evaporated,
solid particles from the other material as-
sociated therewith.

. 20. An apparatus for recovering solids
dispersed in liguids comprising a heating

* chamber, a sprayer within said chamber, &

liguid circulator communicating with said
sprayer and the lower part of said chamber,
2 heater within s2id chamber in close prox-
imity to said sprayer end means for sepa-
rating the fine, evaporated, solid particles
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from the other material associated there-

with, -
21. An apparatus for recovering solids

‘dispersed in liquids comprising o heating

chamber, a sprayer within said chamber, 2

liquid circulator communicating with said
sprayer and the lower pert of szid cham-

ber, 2 burner within said chamber in close
proximity to ssid sprayer, means for de-
livering air to said sprayer and means for
separating the fine, evaporated; solid par-

ticles from the other material associated

therewith. - :
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99. An apperatus for recovering solids said sprayer, means for regulating the sup- .
dispersed_in liquids comprising & heating ply of air to-said burner and means for
chember, a sprayer within said chamber, & separating the fine, evaporated, solid par- 20 -
liquid circulator communicating with said ticles from the" other material associoted

6 sprayer and the lower part of szid chem- therewith. o | o
ber, & burner within ssid chamber below - '

©+  said sprayer, means for delivering air to - ) - ROBERT E. W]ILS@N :

!



